Background -Milestones of European Standardization
The objective of the 'Roman Contracts' concluded in 1957 was to establish a common European market, i.e. a gradual economic (and possibly political) union. This, however, required an increasing understanding that national reservations would have to be abolished and some basic measures implemented. Here European standardization plays an essential part, also with respect to harmonization -a presently very popular term in Europe. Harmonization means adaptation/standardization of the inevitably differing national, technical regulatory guides. The following milestones were decisive and determining for the harmonization of the regulatory guides: Table I shows the evolution of a European Community directive, i.e. the cooperation procedures for guidelines and directives and the subsequent application by the members of the European Communities. The directive just outlines the basic safety requirements to the quality of a product and leaves it to the European Institute for Standardization CEN/CENELEC to prepare European standards (EN) taking the state of the art into account. These standards shall then meet the requirements ( Table _2) [I]. This simplifies greatly the coordination within the European Community (EC) bodies. The adaptation of the regulation of details to the state of the art which is continuously upgraded is thus much easier with the European standards than with guidelines.
The Gobal Approach

In October 1989 [2] the Commission of the EC explained its idea of a "Global Concept for Certification and Examination":
The European Commission, in pursuit of technical harmonization throughout the Community, has adopted a so-called 'global approach philosophy for quality assurance'. Quality measures for industrial products, as the concept has been named, aim at identifying the guiding principles for a European quality policy by which a manufacturer of industrial products will demonstrate compliance with the Directives of the European Community.
Furthermore, there is the decision of the Council of the EC of December 1990 [3a, 3b] stating the modules for the various phases of the conformity assessment procedure which shall be used for the harmonization process:
"The global approch identifies alternative ways of demonstrating this compliance through 'modules which each provide a specific route for the assurance of quality (Table 3. Products which have been manufactured in compliance with one of these modules and meet the essential requirements of a Directive will carry the CE mark. Products displaying this mark may not be refused access to any market within the Community.
The global approach considerably supports the use of quality systems defined in the ISO 9000 standards which are identical with the EN 29 000 series of standards, but equally provides means of demonstrating compliance with the Directives for those organizations that are not operating formal quality systems."
The decision of the EC Council concerning the individual certification modules includes two procedures for conformity assessment:
product design and product manufacture.
This devision allows to shift control emphasis pursuant to the sectional requirements on either the product development or on the manufacture or on both.
The Modules and the Routes to Quality Assurance and the CE Mark
is then up to the purchaser or manufacturer depending on his requirements.
Eight different primary modules are identified (Table 3) . Modules A, G, and H can be applied individually, Modules C, D, E, and F are used only together with the basic EC product type qualification described in Module B.
Below is a summary of the main features of the modules as illustrated in Table 3 . It refers to 'notified bodies' which are also defined below.
Module A -Internal Check by Manufacturer
This covers both the design and the production phase. The manufacturer (or his representative) ensures and declares that products meet the requirements of the Directives.
The manufacturer shall prepare and maintain a technical documentation in order that the design, manufacture, and operation of the product may be assessed as to its conformity to the requirements of the Directives.
The manufacturer shall ensure that the manufacturing process is in compliance with the technical documentation. He attaches the CE mark and prepares the declaration of conformity.
Module B -Product Type Qualification
This covers both the design and the production phase. It is normally applied together with one of the production modules C, D, E, or F.
A notified body confirms that a representative sample of the product meets the requirements of the Directive and issues an EC product type types qualification certificate.
The manufacturer shall prepare a technical documentation in order that design, manufacture, and operation of the product may be assessed as to its conformity to the requirements of the Directive. The manufacturer shall inform the notified body of any deviations from the approved product
The type of product manufactured will determine the appropriate Module which may be adopted. This can range from a simple declaration by the manufacturer with only the requirement to maintain a dossier for possible check by enforcement authorities to full product certification based on testing or to the implementation of an approved quality management system. The options available for a particular product are determined by the Directives, and the final choice
Module C -Conformity to Type
The manufacturer declares that the products conform to the Directive. At random intervals a notified body may perform inspections.
Module D -Production Quality Assurance
The manufacturer declares that his product conforms to the type, but he applies a quality system which is in agreement with ISO 9002/EN 29 002 standards and approved by the notified body.
Module E -Product Quality Assurance
In accordance with ISO 9003/EN 29 003. The manufacturer used an approved quality system for final product inspection and testing. The notified body reviews the quality system, the technical documentation, and quality records in the course of surveillance visits, issues reports and lists of approvals.
Module F -Product Verification
The manufacturer ensures conformity with the EC type examination certificate. A notified body inspects and attests that products satisfy requirements of the EC type examination certificate and the Directive. The verification is performed either by 100 % examination or by approved statistical methods.
Module G -Unit Verification
This concerns both the design and the production phase and is used for unit or small series production. A notified body inspects and attests that products satisfy requirements of the Directive. A technical documentation shall be prepared and, depending on the assessment, be available to the notified body.
Module H -Full Quality Assurance
In accordance with ISO 9001/EN 29 001. The manufacturer uses an approved quality system for design, manufacture and final product inspection approved by a notified body which implies surveillance of operations. Table 5 illustrates what is ment by examination, certification, accreditation, and notification including the respective applicable regulatory background.
Notified bodies are thus organizations recommended to the Commission by member states as authorized to perform inspections and tests required by the Directives. They may also be approved to execute certification of manufacturers' quality systems, but this can be done by a separate notified body.
They are approved by an Accreditation Body authorized to approve notified bodies.
Components of the ISO 9000 Standards
In the course of description of the Modules the individual components of the ISO 9000 series of standards have partly been discussed already. Table 6 shows these components of the ISO series. Table 7 is an illustration of the elements of the quality assurance systems pursuant to ISO 90001.
Meanwhile the short-term revision of the ISO 9000 series of standards was completed by the ISO task committee 176. The drafts of the revised standards ISO 9000 through 9004 have been submitted for approval (voting will terminate on September I, 1993). Here I must add that the ISO 9000 standard explicitly states the new philosophy which is based on the understanding that each activity may be considered a "process"..
Basically the commission pursues the following goals:
-Mutual acknowledgement of the conformity certificate, -establishing confidence in the quality assurance systems, -maximal homogeneity, transparency, and reliability in the field of quality assurance throughout the European Community.
The notified body shall issue reports on audits and publish lists of approvals.
Notified Bodies
In many cases the Modules involve the intervention of a third party for an independent assessment of quality. It is, therefore, in the interest of the Community that competent bodies are available to provide third party certification service.
Governments of each member state are responsible for the assignment of the notified bodies, and the EN 45 000 series of Standards (Table 4 ) [4] lists the requirements for a basic level of competence with respect to testing and certification.
As a result of the ISO 9000 series of standards and the almost identical EN 29 000 series of standards the topic 'quality' has come more and more into focus! The tool which supports the implementation of the standards by the EC Commission is the already mentioned 'global concept' based on latest procedures, i.e. on accreditation and quality assurance.
The European standards series 29 000 and 45 000 are a guideline (Table 4 and Table 6 . Although these standards require complex qualification and expertise, the Commission feels that all companies concerned should be capable of gradually acquiring that. In addition, considerable adaptation and training capabilities are required within the companies.
Modification of the Term 'Quality'
The standardization in the field of quality and the implementation of the ISO/EN Standards 9000/29 000 is naturally something to be welcomed. Surely these standards will not be considered a trade impediment within the GATT, as are, e.g. the EC purchase guidelines for public contracts (sector guideline). They do no longer deal with an industrial or economic section, but rather with a specific product category, such as hardware sofware processed material services.
As of
Nonetheless, it will certainly take some time before the EC members have acquired a certain skill and knowledge with respect to the application not only of the quality program, but also of the Council Drective concerning contracts in the public sectors. For engineers this will be especially difficult, because traditional philosophies, regulations, familiar design and control practices will have to be unlearnt in favor of the new concept. It is only humane that this will not go without some friction in the field.
I shall now discuss the pro's and con's of the German control philosophy as compared to the rules of an integrated quality
assurance system pursuant to ISO 9000/ EN 29 000. The difficulties with adopting and applying this new philosophy (not only in Germany!) will be outlined.
I must stress, however, that the absence of a generally approved standard at an international level proved to be a se-vere setback in international business so that the adoption of the ISO 9000 series of standards is highly welcome. In companies supplying products to several countries for various applications previ-ously the requirement of a certified quality assurance system frequently led to audits without end by purchaser and acceptance organizations. This great number of audits resulted in enormous expenses. Furthermore, in the course of these audits organizational measures were differently assessed. This caused many companies to introduce modifications which resulted in unforeseeable (negative) consequences. Many companies feel that the ISO 9000 series of standards -neutral with respect to industrial fieldwill markedly cut back the outgrowth, since it will result in a standardization and, for the individual company, simplification. We feel, that basically only little has changed, because application of this new system created more uncertainties than legal security. It will take some time, until those countries which become only now familiar with such a system will be able to realize the actual benefits of the ISO 9000. Additional difficulties stem from the connection with the handling regulations issued by the EC, such as the conformity assessment procedure within the EC legislation (see Table 3 ) or the EC guideline on product liability(valid since January 1990).
So the transition from the previous product-oriented German philosophy of quality control to the modular form of the ISO 9000 series of standards including the 'global approach' brought more complications during the past years than solutions. The adoption of the new regulations, the preparation of European standards require an enormous expenditure as to time and money. May be, the implementation of the ISO 9000 series was somehow a surprise, or the new system is something quite strange in Germany and some other countries. One thing is sure: For many companies these regulations and standards are or were the basis for installing and organizing a quality assurance system. Theses standards affect the contract terms and the verification requirements in the form of quality manuals and certification.
What are the demands to the user raised by the ISO 9000 standards? A change is required with respect to the organization, because in most cases the companies cannot satisfie the ISO 9000 requirements with the available administrative organization. Already these organizational changes create problems. In addition, the traditional approach must be abandoned and all employees including the management have to participate in basic training. The management defines the quality standard and enforces maintenance of quality.
Another question is where the limitations are with respect to the tolerance of the users of this new quality assurance system. There are schedule and cost pressures; human failure cannot be excluded. With this new philosophy frequently the fact is overlooked that quality is not created by the system, but by the people with their training and human shortcomings working by and with this system, an absolutely crucial feature. The major hazard for functioning of the quality assu- 
